The majority of viral-cellular fusion transcripts in cervical carcinomas cotranscribe cellular sequences of known or predicted genes.
Integration of human papillomavirus (HPV) DNA into the host genome is a frequent event in cervical carcinogenesis and is reported to occur at randomly selected chromosomal sites. However, as the databases are being up-dated continuously, the knowledge based on sequenced viral integration sites also expands. In this study, viral-cellular fusion transcripts of a preselected group of 74 cervical carcinoma or cervical intraepithelial neoplasia grade 3 (CIN3) biopsies harboring integrated HPV16, HPV18, HPV31, HPV33, or HPV45 DNA were amplified by 3'-rapid amplification of cDNA ends PCR and sequenced. Consistent with previous reports, integration sites were found to be distributed throughout the genome. However, 23% (17 of 74) of the integration sites were located within the cytogenetic bands 4q13.3, 8q24.21, 13q22.1, and 17q21, in clusters ranging from 86 to 900 kb. Of note is that clusters 8q24.21 and 13q22.1 are within 1.5 Mbp of an adjacent fragile site whereas clusters 4q13.3 and 17q21 are >15 Mbp distant to any known fragile sites. It is tempting to speculate that as yet unknown fragile sites may be identified on the basis of HPV integration hotspots. No correlation between HPV type and specific integration loci was found. Of 74 fusion transcripts, 28 contained cellular sequences, which were homologous to known genes, and 40 samples contained sequences of predicted genes. In 33 fusion transcripts, both viral and cellular sequences were in sense orientation, indicating that the gene itself or upstream sequences were affected by integration. These data suggest that the influence of HPV integration on host gene expression may not be a rare effect and should encourage more detailed analyses.